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Studies on the sebaceous secretion in the forehead have shown that the rate of
secretion is high immediately following the removal of the skin lipids with
ether, but tends to become progressively lower if the secreted lipids are allowed
to accumulate on the surface (2, 3), the secretion curve assuming the shape of
an asymptotic hyperbola (6). The present study was undertaken with the
purpose of investigating the rate of sebaceous secretion in the same skin area
when the secreted lipids were removed every 20 minutes over a period of several
hours.
PLAN OF INVESTIGATION
The subjects included in the study were elderly individuals who were inmates
of the St. Louis Chronic Hospital. Out of a larger group of subjects 10 were
selected, 8 men and 2 women, who proved to be reliable and cooperative. The
age of the persons ranged between 62 and 88 years (average, 74 years). Patients
suffering from Parkinsonism, endocrine diseases, or skin lesions, and individuals
treated with drugs affecting the involuntary nervous system were not included
in the investigation.
At the beginning of the experiment the surface lipids were removed quantita-
tively with ethyl ether from a 12 cm.2 circular area in the central region of the
forehead. The skin deprived of surface lipids was then covered with a dish-
shaped aluminum cover, which was attached to the skin by means of adhesive
tape. After 20 minutes the cover was removed, and the lipids collected from a
10 cm.2 area in the center of the previously defatted larger skin zone. The col-
lections were repeated at 20-minute intervals for a period of 7 hours, a total of
21 collections being made in each individual. The collection and isolation of
the lipids, and their quantitative determination by gasometric analysis were
carried out as described in detail previously (4, 5).
RESULTS
The results of the successive 20-minute skin lipid determinations in the 10
subjects are listed in Table 1. It will be seen from the table that the secretion in
the first collection averaged 31 micrograms, and in the last collection 18 micro-
grams/cm.2 The mean 20-minute sebaceous secretion during the 1st, 2nd, 3rd,
4th, 5th, 6th, and 7th hour of the experiment was, respectively, 28, 25, 24, 27,
23, 22, and 20 micrograms/cm.2 A statistical computation of the differences
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TABLE 1
The Sebaceous Secretion in the Central Region of the Forehead in Successive
JO-Minute Periods
Values represent micrograms of ether-petroleum ether soluble material per cm.2 of skin.
Sub- Age Lipid Collection No.ject SexCyrs.;________
1 2 3 .4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
F.S. M 80 26 26 13 23 23 11 13 28 22 18 11 16 9 17 13 7 6 10 13 12 8
- 13G. M 67 15 36 29 35 16 47 27 46 19 77 32 45 23 23 27 15 14 14 23 21 20
M.K. F 62 16 20 8 8 9 8 6 7 8 14 9 8 9 8 25 34 13 13 12 12 11
FR. M 62 63 46 51 47 49 34 34 34 25 36 49 31 31 20 22 25 25 22 24 19 23
K.T. F 88 10 20 12 5 9 6 8 4 8 16 10 9 18 20 9 15 13 5 8 11 5
D.B. 36 72 41 38 38 18 23 52 32 43 36 37 46 65 26 36 53 47 52 63 35 38 46
J.C. M 88 68 46 34 28 36 26 36 22 22 22 23 21 24 23 19 24 23 19 24 19 19
T.P. M 66 27 15 22 24 20 20 25 20 18 14 11 29 13 16 20 21 25 18 15 24 14
F.H. M 76 11 10 15 12 23 8 10 44 10 24 16 14 10 24 13 14 13 9 iF 10 7
R.M. M 74 30 36 28 30 59 38 22 32 43 22 65 46 20 75 44 33 39 29 43 35 23
31 29 25 23 27 25 21 28 21 28 27 27 18 26 25 24 23 20 21 20 18
between the first of these values and the successive values shows t-values of
1.41, 1.48, 0.18, 1.27, 1.34, and 2.32. Since only the last of these t-values is
significant at the 5 per cent level of confidence it may be concluded that the
sebaceous secretion did not decrease significantly until lipid collections had been
made for 6 hours.
A further analysis of the data in Table 1 reveals that the lipid values obtained
in successive collections from the same individual in general showed less varia-
tion than the values for the different subjects in the same collection. Thus an
average coefficient of variation of 36.6 is found for the lipid values from the
same subjects in collections 2 to 11, whereas the corresponding coefficient for
the different individuals is 59.0.
It will be seen from Table 1 that the lipid secretion observed for the women
was lower than that found for the men. Thus the mean of the 20-minute secre-
tion values recorded for the women is 11 micrograms/cm.2, whereas the mean
value for the men is 27 micrograms/cm.2 A calculation reveals that the difference
between these means is significant at the 5 per cent level of confidence (t = 2.20).
This observation is in agreement with the finding in 1948 by one of the authors
(4) of lower 4-hour and 12-hour sebaceous secretion rates on the forehead in
elderly women as compared with elderly men. A similar difference has later
been reported by Brun and Meyer (1) in 30-minute secretion tests.
The slightly higher lipid values observed in several of the subjects in the first
20-minute lipid collection may be due to the removal of sebum stored in the
secretory ducts, whereas the decrease recorded after 6 hours may be the result
of the repeated application of ethyl ether to the skin area, or may represent a
beginning exhaustion of the sebaceous glands. It should be noted in this con-
nection that in the present experiments an average of 570 micrograms of lipid
was secreted per cm.2 of skin during the 7-hour period in the men, and an average
of 240 micrograms in the women. These values are considerably higher than the
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mean secretion values of 334 and 166 micrograms/cm.2, previously reported
for 70—79 year old men and women in individual 12-hour experiments (4).
SUMMARY
Determinations were made in 10 elderly subjects of the 20-minute rate of
sebaceous secretion in the central region of the forehead. The experiments were
conducted over a period of 7 hours and revealed an initial lipid secretion of 31
micrograms/cm.2/20 mm., which decreased to 20 micrograms/cm.2/20 mill.
after 6 hours.
In agreement with previou observations on elderly persons the sebaceous
secretion was found to be lower in the women (average, 11 micrograms/cm.2/
20 mm.) than in the men (average, 27 micrograms/cm.2/20 mill.).
REFERENCES
1. BRyN, R. AND MEYER, G.: IJn sebum-test. Experiences sur des personnes de sexe et
d'âge différents. Dermatologica, 103: 178—182, 1951.
2. EMANUEL, S.: Quantitative determinations of the sebaceous glands' function, with
particular mention of the method employed. Acta dermat.-venereol., 17: 444—456,
1936.
3. EMANUEL, S.: Mechanism of sebum secretion. Acta dermat.-venereol., 19: 31—38, 1938.
4. KIBK, E.: Quantitative determinations of the skin lipid secretion in middle-aged and
old individuals. J. Gerontol., 3: 251—266, 1948.
5. KIRK, J. E. AND EFFERSØE, H.: The effect of washing with soap and with a detergent
on the 4-hour sebaceous secretion in the forehead. J. Invest. Dermat., 22: 257—260,
1954.
6. SEBRATI, B.: Influenza del sistema nervosa sulla secrezione sebacea. Osservazioni e
richerche cliniche. Riv. di pat. nerv., 52: 377—423, 1938.
